Disulfide bond reduction inhibits norepinephrine accumulation in postganglionic sympathetic nerve endings.
Accumulation of l-[3H]norepinephrine by sympathetic nerves in mouse atria was inhibited by disulfide bond reducing agents such as dithiothreitol (IC50 approximately 0.4 mM) and beta-mercaptoethanol (IC50 approximately 1.1 mM). Dithiothreitol-induced inhibition of l-[3H]norepinephrine accumulation was reversed by exposing tissues to oxygen or to oxidizing agents such as potassium ferricyanide (0.03 mM) or 5,5'dithiobis-(2-nitrobenzoic acid) (1.0 mM). The cycle of reduction-induced inhibition and oxidation-induced reactivation could be repeated within tissues by sequential exposure to dithiothreitol and potassium ferricyanide. Exposing rat atrial to concentrations of dithiothreitol (1.0 mM) that produced substantial inhibition of l-[3H]norepinephrine accumulation (approximately 50%) did not affect spontaneous atrial rate or l-isoproterenol-induced increases in rate. In addition to disulfide bond reducing agents, sulfhydryl blocking agents such as N-ethylmaleimide (IC50 approximately 0.3 mM) and p-chloromercuriphenylsulfonic acid (IC50 approximately 0.2 mM) inhibited l-[3H]norepinephrine accumulation by mouse atria. Inhibition induced by sulfhydryl blockers could not be reversed by oxygen or by oxidizing agents. Furthermore, tissues exposed to dithiothreitol and subsequently exposed to N-ethylmaleimide could not be reactivated by oxygen or by oxidizing agent. The data suggest that a protein with a disulfide bond is associated with l-[3H]norepinephrine accumulation and that reduction of the disulfide bond inhibits amine accumulation. Reduced disulfide bonds that have not been alkylated can be reoxidized, but reduced disulfide bonds that are alkylated are irreversibly inactivated.